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1 INTRODUCTION  
In-stream vegetation occurrence controls river ecosystem functioning (Carollo, Ferro et al. 2002). Aquatic 
plants or macrophytes are the dominant factor determining the hydraulic capacity and ecological status of 
low-land rivers (Nikora, Larned et al. 2008; Sukhodolov and Sukhodolova 2010). Macrophytes develop-
ment is governed by dynamic interactions with the environment, the so called- scale-dependent feed-
backs. Several experimental studies have demonstrated the existence of a dynamic interaction between 
flow patterns and plant growth for many ecosystems. For instance, (Schoelynck, de Groote et al. 2012) 
showed that the dependent feedback processes between macrophytes growth and environmental condi-
tions also occur in fresh water river ecosystems and suggest plant -flow interactions as the main feedback 
mechanism of macrophytes growth control.  
Nowadays numerical models are a useful tool to capture and understand the dynamics of heterogeneity 
resulting from plant-flow interactions (Green 2005). The heterogeneity of plant flow interaction shows 
that 1D modelling has a fundamental restriction for accurate modelling spatial heterogeneity and 2D nu-
merical models are necessary. However, to obtain realistic prediction the results obtained from the numer-
ical models need to be calibrated and validated with field data from different flow and vegetation condi-
tions. Historically, conventional techniques (e.g., ECM, ADV) have been extensively developed to obtain 
reliable hydraulic measurements. For instance, the electromagnetic current meter (ECM) is recommended 
for flow velocity measurements in vegetated low land rivers, providing reliable measurements with an ac-
curacy up to 0.5 %, with a range of measurements between 0.0 and 2.5 m/s (De Doncker, Troch et al. 
2008). However, gathering of such amount of information with classical point measurements system is 
prohibitive in terms of efforts and cost (Baptist, Babovic et al. 2007).  
This paper proposes the application of Large Scale Particle Image Velocimetry (LSPIV) to obtain 
readily a high resolution data of surface flow velocity fields in a vegetated low land river. However, to the 
best knowledge of the authors the reliability of LSPIV to obtain surface velocity fields in vegetated river 
ecosystems has not been tested. 
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ABSTRACT: The reliability of the Large Scale Particle Image Velocimetry (LSPIV) methodology to 
measure 2D surface velocity fields in a vegetated low land stream is assessed. To this end, LSPIV meas-
urements are compared with flow velocities obtained with an electronic current meter (ECM). The meas-
urements were performed monthly, during one seasonal cycle at four different locations, allowing the 
evaluation of the LSPIV measurements in relation to increasing vegetation cover. Overall, the agreement 
observed between the mean velocities obtained with ECM and LSPIV is very good for the winter and 
spring season. Discrepancies arise in the summer with high biomass and high heterogeneity of the flow 
patterns. The seasonal average frequency of reliable LSPIV measurements is high; i.e. 97, 95 and 78 % in 
winter, spring and summer respectively. The results prove that LSPIV is an inexpensive methodology, 
which provides high resolution and reliable data to study flow field distribution in vegetated rivers.  
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velocity vector is obtained in each interrogation area of 12 x 12 cm, whilst, the ECM calculates the 
mean velocity corresponding with the cylinder of 2 cm diameter and 1cm height. 
- Measurement depth; LSPIV provide measurements of the free surface water and ECM rom some 
centimetres (5-10 cm) beneath the water surface. 
In general, the capacity of LSPIV shows several advantages compared with ECM. For instance, LSPIV 
measures the full magnitude of the velocities regardless the flow direction, which is an advantage to pro-
vide high spatial resolution data of the complex flow patterns. However, during the summer season it is 
not possible to obtain LSPIV reliable data in the areas where the density of floating vegetation is too high 
to allow the seeding particles follow the water motion.  
4 CONCLUSION 
The results presented here show that LSPIV can be used as a time-cost effective technique that provides 
results with very high spatial resolution at ecosystem scale. As such, the LSPIV technique can contribute 
with a great amount of detailed data to gain new insight in developing flow velocity in vegetated rivers. 
Based on the achieved insight, further research is needed to provide a deeper analysis into LSPIV uncer-
tainty in vegetated rivers to perform reliable measurements. 
REFERENCES 
Baptist, M. J., V. Babovic, et al. (2007). "On inducing equations for vegetation resistance." Journal of Hydraulic Research 
45(4): 435-450. 
Carollo, F. G., V. Ferro, et al. (2002). "Flow velocity measurements in vegetated channels." Journal of Hydraulic Engineering-
Asce 128(7): 664-673. 
De Doncker, L., P. Troch, et al. (2008). "Accuracy of discharge measurements in a vegetated river." Flow Measurement and 
Instrumentation 19(1): 29-40. 
Green, J. C. (2005). "Modelling flow resistance in vegetated streams: review and development of new theory." Hydrological 
Processes 19(6): 1245-1259. 
Nikora, V., S. Larned, et al. (2008). "Hydraulic Resistance due to Aquatic Vegetation in Small Streams: Field Study." Journal 
of Hydraulic Engineering 134(9): 1326-1332. 
Sand-jensen, K. (1998). "Influence of submerged macrophytes on sediment composition and near-bed flow in lowland 
streams." Freshwater Biology 39(4): 663-679. 
Sand-Jensen, K. and O. Pedersen (1999). "Velocity gradients and turbulence around macrophyte stands in streams." Freshwater 
Biology 42(2): 315-328. 
Schoelynck, J., T. de Groote, et al. (2012). "Self-organised patchiness and scale-dependent bio-geomorphic feedbacks in aquat-
ic river vegetation." Ecography 35(8): 760-768. 
Sukhodolov, A. and T. Sukhodolova (2010). "Case Study: Effect of Submerged Aquatic Plants on Turbulence Structure in a 
Lowland River." Journal of Hydraulic Engineering 136(7): 434-446. 
W. Thielicke and E. J. Stamhuis (2010). PIVlab- time-resolved digital particle image velocimetry tool for matlab. 
http://PIVlab.blogspot.com. 
 
870
